A fundamental concept in neuroscience is the receptive fi eld, the area of space over which a neuron gathers information. Until about 25 years ago, visual receptive fi elds were thought to be determined entirely by the pattern of retinal inputs, so it was quite surprising to fi nd neurons in primate cortex with receptive fi elds that changed position every time a saccade was executed [1] . Although this discovery has fi gured prominently into theories of visual perception, there is still much debate about the nature of the phenomenon: Some studies report forward remapping Correspondence [1] [2] [3] , in which receptive fi elds shift to their postsaccadic locations, and others report convergent remapping, in which receptive fi elds shift toward the saccade target [4] . These two possibilities can be diffi cult to distinguish, particularly when the two types of remapping lead to receptive fi eld shifts in similar directions [5] , as was the case in virtually all previous experiments. Here we report new data from neurons in primate cortical area V4, where both types of remapping have previously been reported [3, 6] . Using an experimental confi guration in which forward and convergent remapping would lead to receptive fi eld shifts in opposite directions, we show that forward remapping is the dominant type of receptive fi eld shift in V4. Figure 1A depicts a conventional remapping experiment. The subject is cued to execute a saccade, in a direction indicated by the black arrow. The receptive field of a single neuron (blue circle) is located just below the fixation point, so that forward remapping would cause it to shift leftward and downward (green arrow and circle). On the other hand, convergent remapping would cause it to shift leftward and slightly upward (grey arrow and circle). The distinction between the two remapping directions is subtle, particularly relative to the coarse sampling of space used in most previous studies [1] . As a result, the interpretation of this kind of data has been controversial, with different groups arriving at different conclusions, even when recording from the same brain regions [3, [6] [7] [8] . Recent evidence for forward remapping comes from a study in which saccades were made in a direction opposite the visual receptive fields [3] . However, even in this case the two remapping directions were similar ( Figure 1A ), and at least one computational model has claimed to accommodate this type of result under the assumption that remapping is exclusively convergent [5] .
The decisive experiment is depicted in Figure 1B . Here the saccade target is positioned so that forward and convergent remapping would yield nearly opposite results: Forward remapping would entail a shift away from the saccade target [1] , while models of convergent remapping predict a shift toward the saccade target [5] . We exploited this geometry to dissociate the two types of remapping, using an approach that has been described previously [3] (see Figure S1 in the Supplemental Information). Figure 1C ( Figure S2 ). Early in the post-saccadic period ( Figure 1D, top) , there was no consistent direction of remapping (Rayleigh non-uniformity test, p > 0.05), but 200 ms later there was robust, forward remapping ( Figure  1D, bottom) ; few neurons showed convergent remapping (one is shown in Supplemental Figure S2B) . For the population, the mean remapping vector angle was -139 o , which was not significantly different from that of the saccade (Watson-Williamson two-sample test; F 1,104 = 0.031, p = 0.860). The strength of tuning for the population vector was significantly different from a random distribution (Rayleigh non-uniformity test, p < 0.001) and from a shuffled version of the actual data (two-sample t-test, p < 0.001). Figure 1E shows the time course of the mean remapping vector, which evolved toward the forward remapping direction (bottom) and magnitude (top) after the saccade. There is little evidence for convergent remapping at any time point, presumably because such responses are outweighed by those in the forward remapping direction [3] .
These results demonstrate unambiguously that forward remapping occurs in area V4, and in fact that such responses are both more common and higher in amplitude than those associated with convergent remapping. This result appears to be incompatible with models that rely exclusively on convergent mechanisms, centered on the saccade target, to generate remapping [5] . At the same time, we do not dispute that convergent remapping can result from covert and overt attentional shifts [3, 5, 8, 9] , independently of forward remapping [1] . The relative strengths of the two types of remapping likely depend on the experimental confi guration and the recording site.
More generally, these results and others [1, 8] highlight the complexity of spatial representations in the primate brain. An emerging pattern of results shows that the perisaccadic responses of V4 neurons recall the locations of past stimuli [3] and anticipate potential future stimuli [6, 10] , in addition to their well-known roles in shape recognition and attention. The fact that these different responses are present in the same area, and often in the same neurons, has profound implications for theories of spatial representations in the primate brain [2, 4] .
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